Involvement of prostaglandins in the nicotine-induced pituitary-adrenocortical response during social stress.
The present study examined the functional selectivity of nicotine for nicotinic acetylcholine receptors in the stimulation of the hypothalamic-pituitary-adrenal (HPA) axis, the effect of social crowding stress on HPA response to nicotine and the involvement of prostaglandins synthesized by constitutive cyclooxygenase (COX-1) and inducible cyclooxygenase (COX-2) in the nicotine-induced HPA response in rats crowded (24 per a box instead 7) for 7 days. Nicotine (2.5-5.0 mg/kg i.p.) significantly increased plasma ACTH and corticosterone levels measured 1 h after administration. Mecamylamine (50 mg i.c.v.), a selective nicotinic receptor antagonist, atropine (0.1 mg/kg i.p.) a non-selective cholinergic receptor antagonist, or COX inhibitors were injected 15 min prior to nicotine and the rats were decapitated 1 h after the last injection. Mecamylamine abolished the nicotine-induced ACTH response and significantly diminished corticosterone response. Atropine did not alter ACTH response and modestly diminished corticosterone response to nicotine. Crowding stress significantly impaired the nicotine-evoked ACTH and corticosterone secretion. Pretreatment with piroxicam (0.2-2.0 mg/kg), a COX-1 inhibitor, considerably diminished the nicotine-induced ACTH and corticosterone secretion in control and crowded rats. Compound NS-398 (0.2-5.0 mg/kg), a selective COX-2 blocker, did not markedly alter the nicotine-induced hormones secretion in either control or stressed rats. Indomethacin (2 mg/kg), a non-selective COX inhibitor diminished significantly, but to a lesser extent than piroxicam, the nicotine-stimulated ACTH and corticosterone response. These results indicate that systemic nicotine stimulates the HPA axis selectively via nicotinic acetylcholine receptors. Chronic social stress significantly impairs the nicotine stimulated ACTH and corticosterone secretion. Prostaglandins, generated by COX-1- but not by COX-2- isoenzyme, are of crucial significance in the nicotine-induced ACTH and corticosterone secretion in both control and stressed rats.